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Behavior cf camer/ISP 

start the system 
suspend the system 
skjpthe system 
conf fgure the system 
create routes 
modify routes 
delete routes 
monitor the system 
cdbct bingdata 
cdbct traffc ststistcs 
create enc^arts 
modify endpomts 
deteta endpomts 
siEperd endpomts 
activate features 
deactn/ata features 
create features 
modfy featires 
ddete features 



Behavior of endpoints. 



answer caPs 
activate features 
deactivate features 



system operator!/ maintenance 

- startup/shutdcw n/blocWunblock the system 
and resources on the system 

- add/remove NEs 

- manage the resources and the associated 
connectivities 

- collect Mtingftraff ic records 




modfy featires 
detetefeatures 
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Case 1: A call originated and terminated on the same TSP 



Figure 7A 
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Case 2: A call originated on the TSP and extended to a trunk/IP route 


Figure 7B 
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Case 3: A call from a trunk/IP route and terminated on the TSP 


Figure 7C 
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Case 4: A transient call (class 4) 
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Feature Mask 


Feature Logic Object 


000 


NULL 


001 


CND„FLO 


010 


CFBL_FLO 


Oil 


CFBL_FLO 


100 


CW_FLO 


101 


CW_CND_FLO 


110 


CW_CFBL_FLO 


111 


CW_CFBL„CND_FLO 



feature mask = abc where 



bit a -Call Waiting (CW) 
bit b - Call Forwarding Busy Line (CFBL) 
bit c - Calling Number Delivery (CND) 
User defined features are not included in this table. 
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Figure lOB 





reference toCND_FLO 
reference toCFV_FLO 



reference toCND_FLO 
reference toCFV_FLO 



> 
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/CFBL-FLO { 

Feature!D=CFBL, 
^ Event=busy, 
Priority=normal. 
Owner=ep, 
Method=routeTo(1234) 



/900BLK-FLO { 

FeaturelD=900BLK, 
^ Event=dialComplete, 
Priority=high, 
OwneRsystem, 
Method=reIeaseCall(900) ^ 



/CFV-FLO { 

FeaturelD=CFV, 
^ Event=seizure, 
Priority=normal, 
Owner=ep, 
Method=routeTo(1212) 



Figure 11 A 



^FeaturelD=800NS, 

Event=800NS, 
1^ EventDe^=dia!Comp!ete+ ^ 
DNPrefix=800/ 
Priority=ncffma!, 
Ownep=ep, 
_Methocl=800StateMachin§l 
(8005551212)- 



SOOStateMachine 

idle state { 
eventTabie={ 

{rnrtiaiEvent,sendQuery, awaitResp} } 
sendQuery{event) { 
sendTCAP800Query(event dtatedDN), 

} 

} 

awaitResp state { 
eventTable= { 

{BOOResp. retumResult terminate} } 
retumResultfevent] { 

anatyzeRetumResu tt(), 

routeTo(translatedDN, chargingDN), 

} 

1 



^LNP-FLO { 

FeatureID=LNP, 
^ Event=N-10fRce, 
Priority=:high, 
Owner=systOTi, 
Method=LNPStateMachinl 
(3125551212) 



eNAM^FLO{ 

FeaturelD=CNAM, 
Event=sei2ure, 
Priority=non7ial, 
Owner=ep, 
Method= 

CNAMStateMachine 

(3125551212) 
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CW-FLO { 

FeaturelD=CallWaiting, 
^ Event=busy, 
Prioiity=normal, 
Owner=ep, 

Method=CWStateMachind 



CWStateMachine 

idle state { 
eventTabIe={ 

{init(alEvent,aler£ndpoint, IstLegActive} } 
aJertEndpoint(event) { 
appIyTone{CWTone); 

> 

} 

1stLegAcSvestate{ 
eventTable= { 

{hookflash, swap, 2ndLegActive} , 
{locaiRelease, releasel, terminate}, 
{IstLegRelease, release2, temranate} , 
{2ndLegRelease, releases, terminate}} 
swap (event) { 

swapCanLeg(1stLeg, 2ndLeg); 
releasel (event) {,.....} 

release2(event) { } 

release3{event) { } 

} 

} 

2ndLe3Activestate { 
eventTabfe= { 

{hookflash, swap, IstLegActive} , 
{localRelease, releasel, temninate), 
{IstLegR^ease, release2, terminate} , 
{2ndLeg Release, releases, terminate}} 

swap(event) { 

swapCallLeg(2ndLeg, IstLeg); 

releasel (event) { } 

release2{ev«it) {. } 

release3{event) {. } 

} 

> 



TWC-FLO { 

FeatureliD=ThreeWayCaII, ^ 
^ Event=hookflash, 
Priority=normal, 
Owner=ep, 
Method=TWC:StateMachirie 



Figure IIC 



XFVACT-FLO { 

FeaturelD=CFVActivation, 
^ Event=dla!Complete, 
' Priority=normal, 
Owner=ep, 
Methcx5= 

CFVACTStateMachine 



CFVACTStateMachine 

idle state { 
eventTable={ 

{initralEventspawnDigitCollectawailDigit} 

spawnDigitCoHect(event) { 
createDigitCollectorSM(CFVFile. 
timer); 



} 



awaitDigit { 
eventTab!e= { 

{digit, processDIgit, awaitRouteResp) , 
{timeout, release, terminate} } 
processDigit(event) { 
ValidateDigits(event.digits, timer); 

release(event) { 

} 

awaitRouteResp{ 
eventTable={ 

{routeRespAdc, accept, temiinate} , 
{routeRespNacIt, reject, terminate} , 
{timeout, release, terminate}} 
accept(event) ( 

createOBJ(...); 

placeOBJtoStact((...); 

playFile(CFVACTSucc); 

} 

reiect{event) { 
pIayFi!e(CFVACTFai!); 

} 
} 
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dependent 

Call Ltfespai 

dependent 
/ Feature Lifespai 



dependent 
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dependent 
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V uses data schema 




~> defines schema foi 
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Call 
Instance 



Message Protocol 



Call 
Model 



Feafejre 
Instance 



Available feature(s) fs aggregation of feature 
subsaiptions with feature mteracftons resolved. 

^^:::] . — 



0.1 



Endpoint 



Avaitatde 
Feature 



Subscnber 

Feature 
SubSCTiption 



* provides service to 



Group 



— > provides service to- 



Group 
Feature 
SubscnpttcHi 



-> interacts with - 
— > overrides — 
r> excludes — i 



\ 



Aggregabon of logic and 
(possibly) subscnber data 
schema extensions. 



Camer 
Feature 
Assignment 
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ActonExporter 






virtual mt doAction( action & ) = 
0; 









A 



Call 



int doActon( action StheAdion ) { return theAcbon doActon( this ) }, 

intca!IPnm!tive1(voicl ) {ff pnmitive behavior); 
int caIlPnmitivB2tvoid ) {// pnmitive b^avior}, 
int catlPnmttve3( void ) { // pnmibve behavior}; 



-> exports member functions via - 





AcbcMi 




virtual tnt doAcbon( call & ) ; 
virtual tnt doAction( feature & ) ; 









A- 



■> exports call functions via - 



Virtual tnt doAclton( feature & ) {// error) ; 



— > exports featu re -ftjncttonswa — 



int doAc4ion( action StheAction ) { return theAction doActon( *this ) >; 

int featurePnmitve1( void ) {// pnmibve behavtor}; 
tnt featurePnmittve2{ void ) { // pnmitive behavior); 
int featurePrimitive3( void ) { // pnmitive behavior }; 



virtual tnt doAction{ call & ) { // error) , 
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virtual int doAcGon( call & ) ; 
virtual int doAction( feature & ) ; 



vtrtual int doActionl feature &}IJ/ error } ; 



virtual int cioAct)on( call & ) { // error } 



A 



CallPntnitivel 



int doAction{ Call SiheCall ) 
{//call pnmitivB t 
return theCall primitivelO 

}; 



Ca!lPrimitive2 



int doAcbon{ Call &theCa)l ) 
{ // call pnmrtive 2 
return theCa({,pnnnt(ve20 
}. 



FeaturePnmitivel 



mt doAction( Feature &theFeature ) 
{ // feature primitive 1 

return thePeature pnmitivelO 
}: 



FealurePnmitive2 



mt doAction( Feature StheFeature ) 
{ // feature pnmifeve 2 
return theFeature pnm)tive2{) 



CallPrimitiveS 



int doAction{ Cat! &theCall ) 
t // catt primitive 3 
return theCaft pntntttveSQ 



FealurePnmitiveS 



int doAction( Feature &theFeature ) 
{//feature pnmitiveS 
return theFeature prmitive3(} 
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( () (set odd} (Running) ) 
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({) {) (Running)) 

( ( I sOdd' ) ( Pr int ''Bad ! " ) (Done ) ) 
( {IsBven') {Print "Goodl") (Done) ) 
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^ Predicate Acton 



^ leads to > executes if true or ml 



ActonSequence 



^ Action 



< IS exported as 



c IS exported as - 



Appltcahon 
Method 



Parameter Literal 







Parameter Achtwi 








" responds to 



Applicaton 
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TSP 



TSPNocIe(G 
(primary) 



TSP Node (1) 
(primary) 



TSP Node (2) 
(primary) 



TSP Node (3) 
(standby) 



CSX 



CSX 



CSX 
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Application defined routing and 
dispatching supports consistent and 
correct handling of events across 
muKipte processors 







Dynamic binding between threeds 






and application contexts suppoit 






transportability. 









Application contexts can be transported 
between processors VWien stored in a 
shared object database they become 
accessible to badwp prDce&sor(s) 
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External System 



<> exchanges messages with 




Interface 



-> sends and receives 



Fragment 



-< converts message to- 



M ess age Protocol 

^ 



-> converts event to- 



Message 



Event 



Parser 



Streamer 



Object 
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anExtemalSystem aninputlnterface aMessageProtocoI 



Message aMessage aParser 



Event anEvent 



aMessageFragment 



" aMessageFragment 




Mew 

s^essage?^ 



new(aMessaqeFraqment)- -3 



addFragment(aMessageFragmen(t) 



-isMessageComplele- 



<r aYesOrNO" 




f] 



stream data-> 



-dispatch- 



-new(param(s)...)— 
< anEvent 



- mutator( paranns...)- 



--pend(anEvent)— 3 
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anApplicationObj anEvent 



-route- 




anExtemaltnterface aMessageProtocoJ aStreamer Message anEvent aMessage anOutputlnterfaoe 



local 
.J^rocessoi> 



send(anEvent] 



1 



-send(an Event) > 



•asMessage(anEvent) ■> 



< aMessage - 



data 



-append(data)- 



t 



data - 

i 

-append{data)- 



-transmit(aMessage)- 
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Call Event 
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Call/Feature Policy 



Definition 


Describes call and feature processing behavior. 


Native Format 


ASCII based markup (CPML, CPML+) for external usage and 
maintenance. 
Obiect(s) for internal processing. 


Source/Authority 


Service maintenance and provisioning; the TSP/CSX product provides 
standardized call and class 5 feature definitions. 
Service Creation Environment (tool?) provides capability to create 
new or modify existing call and/or feature policies. 


Value Initiation Frequency (Low) 


Assuming that most polices are defined at carrier or group levels, new 
call and feature policies with the introduction of new group level call 
and features types. This frequency is less than the subscriber 
provisioning frequency. 
For individual level call and feature types, call and feature policies 
may be introduced coincident with the provisioning of new 
subscribers. 


Value Change Frequency (Low to 
Moderate) 


In general, call and feature logic elements change infrequently — when 
call or feature logic is modified or upgraded. This frequency is less 

than the subscriber provisioning frequency. 
Call and feature parameter elements, e.g., call forwarding destination 

number, may change at or above the subscriber provisioning 
frequency. Some parameter elements may change as much as hourly. 


Value Access Frequency (High) 


Call and feature policies, including logic and parameter elements, are 
accessed with each call. 


Schema Change Frequency (Low) 


Call and feature policy schemas define the structure with which calls 
and call features are described. Once mature, the schema for defining 
calls and features should change very infrequently; only as often as 
needed to upgrade call type and feature specification capabilities. 


Consumer(s) 


Call and feature processing. 


Consumer Format 


Object(s) 


Replications and Sharing 


1 noQes snare caii anu icaiuxc procc&ouig apct^m^auuuo. 


Scope 


System, Group, and Individual Subscriber 


Volume 


Group and system level logic elements have few instances. 
Individual level logic elements are coincident with subscriber 
volumes. 

Parameter element volumes are a function of the number of 
parameterized features in combination with the subscriber population 

size. 



Figure 32A 
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Route 



Definition 


Describes transmission paths between a network element and its 
characteristics of those paths. 


IN alive rurmd-i 




OU Ul CC/ rVUlUUi iiy 




Value iniiiauon rrccjucncy ^jlow^ 


iNcw route eniiiics arc muouuceu wnen new iransmission pains are 


Value Chanpe Freauencv fT^ow^ 


Since routes fire related to "nhv^ifal emiinmPTit and tran<;mi^L<virvn 
facilities J routes are relatively static. 


Value Access Frequency (High) 


Route data is accessed for each call. 


Schema Change Frequency (Low) 




Consumer(s) 


Call processing. 


Consumer Format 




Replications and Sharing 


Multiple TSP nodes share route data entities. 


Scope 




Volume 


Route volumes are a function of the count of endpoints, associated 
network elements, and transmission path characteristics. 



Figure 32B 
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Endpoint/Subscriber 



Definition 


Describes endpoint devices (within scope of TSP/CSX), the 
connguration or those devices, subscnbers associated with endpomt 
devices, and associates endpoint(s)/subscriber(s) with call and feature 

policies. 


Native Format 




Source/Authority 


Subscriber care (subscriber provisioning and maintenance). 


Value Initiation Frequency (Low) 
. 


Endpoint/subscriber instances are initiated as new subscribers are 
added to the earner s subscriber base. 
Call and leature policy associations are imtiated as new call types and 
teatures are deployed and as subscnbers subscnber to different 
services. 


Value Change Frequency (Low) 


Value changes occur as subscribers modify their calling and/or feature 

parameters. 


value /vccess Frequency (^riignj 


Endpoint/subscriber data is accessed with each call. 


Schema Change Frequency (Low 
to Moderate) 


Endpoint schema changes only with software product upgrades. 
Subscriber schema may be extended through introduction of new 

features. 


Consumer(s) 


Call and Feature processing. 


Consumer Format 


Object 


Replications and Sharing 


Multiple TSP nodes share Endpoint/subscriber data. 


Scope 




Volume 


Endpoint/subscriber volumes equal the carrier's subscriber 
population. 
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Call/Feature State 



Definition 


Describes the current state of calls and/or call features. 


N^fitive Format 


Obiect 


Source/Authority 


Call and Feature Processing; call and feature state data is generated 
and maintained for each call and/or feature. 


Value Initiation Frequency (High) 


Call state instances are initiated with each call. 
Feature state instances are initiated as needed based on call level 

events. 


Value \_/ilallgc jricmitJii^j 


Call and feature state changes occur in response to events throughout 
the life of the associated call and/or feature(s). 


Vjilnf* AnrpQ^i Freniiencv (^fTiffh^ 


Call and feature state are accessed in order to service events 
throughout the life of the associated call and/or feature(s). 


Slohema Phariffe Freauencv ^Low^ 


Call and feature state objects a combination of native application 
objects and instantiations of call and feature pohcy schemas. 
Native object schemas change only v^th product software upgrades. 
Call and feature policy schema changes are addressed elsewhere. 


Consumer(s) 


Call and feature processing. 


Consumer Format 


Object 


Replications and Sharing 


Call and feature states are replicated in support of fault tolerance 
capabilities. 


Scope 




Volume 


Call and feature volumes are a function of the subscriber population 
combined with the subscriber's calling frequency constrained by 
transmission capabilities. 



Figure 32D 



EL835823018US 



Equipment/Facility 



T^f^ Ti n 1 "h r\ n 


Describes an equipment item or a transmission facility j and the 
f»nti"FiCTiiratinn tfiat pmiinmeTit item or transmission facility 
Equipment items include processor devices, remote data terminals, 

intelligent peripherals, etc. 
Transmission facilities include network facilities, which connect a 
CSX to an external network element, and access facilities, which 
provide endpoints with access to the carrier's network. 


Native Format 


MIB? 


SI 01 irt^p/ An thori tv 


OAM&P 


Value Initiation Frequency (Low) 


New equipment descriptions are introduced when the carrier adds new 
equipment components. 
New network facilities are introduced when the carrier adds new 
transmission facilities. 


Value Change Freauencv fLow) 


Changes in equipment and transmission facility descriptions and 
configurations are rare once provisioned and stable. 


Value Access Frequency (Low) 


Equipment and transmission facility descriptions and configurations 
are accessed only during system initialization and re-boots. 


Schema Change Frequency (Low) 


Equipment and transmission facility schemas change only support for 
new eauinment and/or transmission tvoes is added to the nroduct. 

W UX|^XXXvXXb VtXXU/ VfX vX C4XXk7XXXXWLJXV/XX Vjf |u^wkJ VK^ vijv 




System initialization and OA&P processes. 


Consumer Format 




Renlications and Sharins 


TSP nodes share some of the equipment and transmission facility 

description and configuration data. 
TSP and CSX elements share certain categories of equipment and 
transmission facility descriptions and configurations. 


Scope 




Volume 


This is a function of the count of equipment items and transmission 

facilities. 



Figure 32E 
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Equipment/Facility State 


Definition 


jjescriDes xne prebcni auiic oi oii cquipmciii ncm ui a ucuioiiiioaivi-i 

facility. 


Native Format 


MIB? 


Source/Authority 


OA&M processes, certain aspects of call processing. 
XNJYio may connudnu siaic k/iioiigca. 


Value Initiation Frequency (Low) 


Equipment and facility states are initiated during system initialization 

and re-boots. 


Value Change Frequency 
(Moderate to High) 


Certam t3^es oi equipment ana iransniission idciiiucs> ciidiigc Mate 
frequently. Other types change state with only moderate frequency, 
/Vggregare equipmem dnu laciiiiy outica t^uaiigc witu utv^uvuvjf 

liidJl lllUi V l«U.a.l L'Vlli|JUAltlll'a. 


-— 

Value Access Frequency (V anes 

from Low to High) 


Tn rr*»np»ral tliic rlata ic amp<:<;pH at riolliriff intervals 
in general, uiio udui i& ai^^c&ocu. at iMvio pwnixi^ iin,vAvci.±i>. 

State data that contributes to statistics may be sampled at frequent 

intervals. 


Schema Change Frequency (Low) 


liquipment ana laciiiiy siaie b enemas ciiaugc umy wiiu pxuuui^i 
imorades 

u|j av4-v'0 . 


Consumer(s) 


NMS 




MIB? 


Replications and Sharing 


Multiple TSP nodes may share certain state elements. 
Certain equipment and facility state elements may be repHcated for 
redundancy support. 


Scope 




Volume 


This is a fimction of the count of equipment items and transmission 

facilities. 



Figure 32F 
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Equipment/Facility Statistics 



Denmtion 


Describes a usage or event occurrence history with respect to a 
particular equipment item or facility. 


Native Format 


Mm/ 


Source/ Authority 


OA&M processes, certain aspects of call processing. 


Value Initiation Frequency (Low) 


Values are initiated during system initialization and re-boots. 


Value Change Frequency 
(Moderate to High) 


Statistics on directly measured attributes change with the frequency of 

related events. 

Statistics on sampled attributes change with the sampling frequency. 


Value Access Frequency (Low to 
Moderate) 


These values are accessed at collection and polling intervals. 


Schema Change Frequency (Low) 


Statistic schema changes occur only with product upgrades. 


Consumer(s) 


NMS, OAM&P 


Consumer Format 


SNMP Messages, ASCII based markup logs 


Replications and Sharing 




Scope 




Volume 


Statistics volume is a function of measurement method, measurement 
intervals, and coimt of sampled entities. 



Figure 32G 
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Automated Message Acconnting (AMA) 



Definition 


Describes call and feature usage characteristics relevant to call and 
feature billing. 


Native Format 


AMA data is packed binary coded decimal. 
Historically, AMA data is stored and/or transmitted in blocks 
according to a standard tape record format. 


Sovirce/Authority 


Billing related processing; AMA records are generated from CDRs. 


Value Initiation Frequency (Low) 


AMA records are most likely generated according to an internal 
schedule, perhaps once or twice daily. 
AMA generation may occur on demand when polled by an external 

system, 

AMA or as specified by call and/or feature definitions to support real- 
time bill calculation/accounting. 


Value Change Frequency (Static) 


AMA records are static once generated. 


Value Access Frequency (Low) 


In general, AMA records are accessed only when passed to an 
external system for processing — ^under nominal circumstances this 

occurs once for each record. 
Additional accesses may occur to support recovery of an extemal 
processing exception. 


Schema Change Frequency (Low) 


New AMA schemas may be introduced with new service 
introductions. 

Existing AMA record schemas are defined by Telcordia standards and 
therefore change infrequently. 


Consumer(s) 


Extemal bill processing system. 


Consumer Format 


AMA 


Replications and Sharing 


AMA data need not be replicated or shared among TSP processing 

nodes. 


Scope 


System 


Volume 


AMA volumes are a fimction of call/ feature volume. 



Figure 32H 



EL835823018US 



Call Detail Record (CDR) 



jL'ciiiiiiion 


ucbL'nQes Coii anu lediure Uoage cndxaCLcribnos reicvdni to can anu/or 


Native Format 


Log of ASCII based markup. 


Source/Authority 


Call and Feature Processing; call and feature processing generates 
CDRs according to call and/or feature policy. 


Value Initiation Frequency (High) 


CDRs are generated per call and per feature. 
There may be multiple CDRs associated with a single call or feature. 


Value L^nange rrequency voiancj 


CDRs are static once generated. 


Value Access Frequency (Low) 


In general, CDRs are accessed as needed to support AMA or other 
billing interface data generation, and as needed to support facility 
usage accoimting. 
AMA generation frequency is described elsewhere. 
It is anticipated that other billing formats and facility usage 
aCk.'U uiituig uaia oic gcuciaicu iiu iiiuic uiicn inau Ualiy. 


ocneiud v-'Dange rrequency 
riVf or! f*rfl tp^ 


iNew L^jLyjv scnemas may oe miroQUceQ wixn me inxroauciion oi new 

pull tvnpQ Jinfl Pflll fpafiirpQ 

Existing CDR schemas may be modified to support billing or facility 
usage accounting changes. 


Consumer(s) 


Billing and Usage Accoxmting processes. 


Consumer Format 


ASCII based markup. 


Replications and Sharing 


CDR data need not be replicated or shared among TSPs. 


Scope 


System 


Volume 


Generally coincident with call and feature volumes. 
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CC 
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route the call 

seizure event to user2 
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~"o%CallEvent(busy) 

applyTone(CW) + C 

^ enableCaiiEvent(hookflash+ - 

localRelease + remoteRelease)(^ 



Initial 



D 



alert 



notifyCallEvenf(hookf/ash) 

swapCallLeg 



D 



notffyCallEvent(hookflash) 
swapCallLeg 



remoteRelease 



-notifyCaHEvent(remoteRo..- . 

disableCallEvent(hookflash+ i^ZH 
"localRelease+remoteRelease) ^ 



D 



term 
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(f rom Feature Classif icaliqns) 



ROTS Origination Request Handier 



be nied Ori gilk tim Serv ice 



Figure 39 
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